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Claims 

1. A cosmetic material for hair containing a fine 
particulate zeolite that contains at least one. metal ion selected 
from the group of silver, copper, and zinc. 

2. The cosmetic material for hair described in Claim 1 
wherein the above-mentioned fine particulate zeolite is included 
in an amount of 0.001-50 wt% of the weight of the composition. 

3. The cosmetic material for hair described in Claim 1 
wherein the above-mentioned fine particulate zeolite has a 
specific surface area in the range of 150-1,000 m*/g. 

netailed explanatio n of the invention 

The present invention pertains to an improved cosmetic 
material for hair produced by mixing the specific type of fine 
particulate zeolite described below with a base for a cosmetic 
material for hair. More precisely, it further pertains to a 
cosmetic material for hair with antibacterial properties 
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(bactericidal action) , antidandruf f , anti-itching properties, and 
that provides easy coxnbing and great texture. 

Causes of dandruff and itching of the scalp are complex and 
are not well understood, but according to the literature, 
dandruff and itching increase with an increase in the presence of 
microbes on the scalp. 

In the past, many different types of medications represented 
cy colloidal sulfur, selenium sulfide, hydroxyquinoline, etc., 
have been used, but the effect, persistence, and safety of the 
above-mentioned medications have been inadequate. 

As a result of research carried out by the inventors in an 
effort to improve the above-mentioned prior art, it was 
discovered that: 

(1) a specific fine particulate zeolite described below does not 
irritate the skin and is safe for use on human beings. 

(2) a cosmetic material for hair produced by mixing the specific 
fine particulate zeolite described below with a hair cosmetic 
base material has antibacterial properties (bactericidal action) , 
antidandruf f, anti-itching properties, and provides easy combing 
and a great texture, etc. , and accomplished the present invention 
was accomplished. 

That is, the present invention is a cosmetic material for hair 
containing fine particulate zeolite that contains at least one 
metal ion selected from silver, copper, and zinc. 

In general, zeolite is an aluminosilicate with a structure 
that is developed in three dimensions and is commonly represented 
as: 

XMj/ nOAlzOj-y S iOj- ZHjO 
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where in the abov formula, M represents sodivun, calcivun, 
potassium, barium, strontium, n represents the atomic value of 
the metal ion, and X, y, and Z are coefficients. Many different 
types of zeolite with different composition ratios, pore 
diameters, and specific surface areas, etc., are known. 

However, it is necessary for the zeolite used in the present 
invention to contain at least one metal ion selected from silver, 
copper, and zinc, in a location where ion exchange can be 
performed (M in the above-mentioned general formula) in a natural 
or synthetic zeolite comprised of an aluminosilicate. 

Furthermore, it is desirable for the above-mentioned 
specific zeolite used in the present invention to have a specific 
surface area in the range of 150-1000 m^/g. A cosmetic material 
for hair containing the above-mentioned zeolite has superior 
antibacterial properties (bactericidal action), antidandruf f , 
anti-itching properties, and provides easy combing and a great 
texture. 

For example, the above-mentioned specific fine particulate 
zeolite used in the present invention can be produced by the 
method described below. 

When one stirs a mixture produced by adding a silver salt 
solution (for example, silver nitrate solution), copper salt 
solution (for example, copper sulfate solution) , or zinc salt 
solution (for example, zinc chloride solution) with a specific 
concentration with a zeolite containing a sodium ion for which 
ion exchange can be carried out with a silver ion, copper ion or 
zinc ion, for example, zeolite A (the composition is 
0.94Na2OAl2O3l.92SiO2XH2O) , zeolite X (the composition is 
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0.99Na2O'Al2O3-2.55SiO2XH2O) , or zeolite Y (the composition is 
l.lANajOAliOjA.gosiOiXHjO) at ambient temperature, and 
ion-exchange reaction is carried out, and the sodium ions which 
are contained on the above-mentioned zeolite are exchanged with 
silver ions, copper ions, or zinc ions (silver zeolite, copper 
zeolite, or zinc zeolite is produced). The above-mentioned ion 
..exchanged zeolite is filtered, then, it is washed with water to 
remove excess metal ions (metal salt), followed by drying and 
pulverisation, and the above-mentioned specific fine particulate 
zeolite that can be used in the present invention is produced. 
For examples of zeolites that can be used for the ion-exchange 
treatment, the above-mentioned zeolite A, zeolite X, zeolite Y, 
etc., are suitable, and natural mordenite, chabazite, etc., can 
be used as well. 

The concentration of the above-mentioned metal salt solution 
used for the ion exchange for the zeolites containing the 
above-mentioned sodixim ions is 0.3 mol [sic; 0.3M] or less 
(0.1 mol or less is especially desirable) in a silver salt 
solution (silver nitrate solution), 0.05 mol or less in a copper 
salt solution (copper sulfate solution), and 2-3 mol or less in a 
zinc salt solution (zinc chloride solution). 

The amount of metal included in the zeolite (absolute dry 
standard) containing the above-mentioned metal ions used in the 
present invention is 30 wt% or less for silver, preferably 
0.001-5 wt%, and 35 wt% or less for copper or zinc; a range of 
0.01-15 wt% is preferable. The average particle diameter of the 
above-mentioned specific fine particulate zeolite used in the 
present invention is 2 /xm or less, and when the maximum particle 
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diameter is 10 fim or -less, it can be easily mixed with the 
cosmetic material, and it is desirable from the standpoint of the 
above-mentioned effect. 

The above-mentioned specific fine particulate zeolite used 
in the present invention is safe for humans, skin irritation does 
not occur, and when the skin irritation tests described below 
.based on the Draize test were performed, the skin irritation 
level for animals and humans was 0 in both cases, which confirms 
the absence of skin irritation. (Draize, J. H., Food and Drug 
Administration of the United States, Appraisal of Safety of 
Chemicals in Foods, Drugs and Cosmetics, 46(1959), Texas State 
Department of Health, Austin) 

The cosmetic material for hair of the present invention 
includes shampoos, hair rinses, hair conditioners, hair creams, 
hair lotions, hair milks, and hair oils, and is used as a general 
term that represents all of these. 

The mixing ratio of the above-mentioned specific fine 
particulate zeolite of the present invention for the cosmetic 
material for hair is in the range of 0.001-50 wt% of the weight 
of the composition (the total weight of the formulation 
components); 0.1-20 wt% is preferable. 

Some of the features of the cosmetic material for hair of 
the present invention are described below. 
(1) The material has long-lasting effectiveness against 
Staphylococcus epidermidis , etc., which are present on the scalp 
at all times, and effectively prevents formation of dandruff and 
itching of the scalp. 
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(2) The material easily absorbs the decomposition products of 
the fatty components on the scalp, and removes the cause of 
dandruff and itching of the scalp. 

(3) The above-mentioned fine particulate zeolite of the present 
invention is easily adsorbed by the hair, and improves combing 
and texture. 

In the following, application examples are explained. 

It should be noted that "parts" in the application examples 
represent parts by weight and "%" refers to wt%. Furthermore, 
test methods used for evaluation of the antibacterial properties, 
combing, tactile test (hair texture, antidandruff effect, and 
anti-itching effect), etc., are as explained below. 

1. Antibacterial test 

(1) Production of the bacterial preculture 

Staphylococcus epidermidis, which is present on the scalp at 
all times, was used, and a culture was produced by shaking in SCD 
broth (culture medium) at 32 "C for 48 h. 

(2) Production of seunples 

Each cosmetic material sample was adjusted to 10% in the SCD 
broth (culture medium) . 

(3) Test 

10 mL of the sample and 0.1 mL of the above-mentioned 
culture were poured into a 500-mL conical flask while mixing. 
Shaking culture was carried out at 32 "C for said mixture, and 
after 48 h, the number of bacteria in 1 mL of each test solution 
was counted by the plate colony counter method (32 »C, 72 h, SCD 
agar culture medium) , and evaluated. 



(4) Evaluation- 

The germ kill ratio was obtained using the mathematical 
equation shovm below. 

germ kill ratio (%) = 100 - (number of live bacteria at the time 
sample was added (log [sic]/mL-2 days)] / (number of live 
bacteria at the time when sample was not added 
. (log/ml-2 days)) x 100 

The higher tlie above value, the higher the antibacterial effect. 

2. Combing effect (coefficient of friction) for the hair test 
In order to examine the effect on combing of the treated 

hair, 4 g of human hair were treated with 0.5 g of the sample 
cosmetic material, and the coefficient of friction was measured 
by the ladder [transliteration] system friction measuring device. 

It should be noted that the lower the above-mentioned value, 
the better the combing effect. 

3. Sensor test 

Each test shown below was performed by 10 male volunteers, 
and 10 female volunteers, for a total of 20 panelists. 

(1) Texture 

The softness of the hair before and after treatment with the 
combing test was compared. The number shows the number of peopl 
who observed softness after the treatment among the 20 
volunteers. 

(2) Antidandruff and anti-itching effect 

The sample cosmetic material was used once a day for a 
2-week continuous test. Formation of dandruff and itching before 
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and after the test were compared, and when the formation of 
dandruff was reduced after the test duration, it was defined that 
the antidandruff effect was observed, and in the same manner, 
when itching was absent, the anti-itching effect was observed. 
The nvunbers represent the number of volunteers who observed the 
above-mentioned effects. 

Application Example 1 

(1) Production of the silver zeolite Y used in the present 
invention 

500 mL of 1/lOM silver nitrate solution were added to 250 g 
of dry zeolite Y (the composition is 1. 14Na2OAl2O3.4.90SiO2XH2O) 
(the particle diameter is 0.6 tim, the specific surface area is 
908 m^/g) , which is the zeolite raw material, the mixture 
produced was maintained at room temperature for 5 h while 
stirring, and ion exchange was performed. The silver zeolite Y 
produced as a result of said ion-exchange process was filtered; 
subsequently, it was washed with water to remove excess silver 
ion. 

Then, the washed silver zeolite Y was dried at 100-105 and 
pulverized, and a fine particulate silver zeolite Y was produced. 
The silver content in the dried silver zeolite Y produced was 
2.08%, the specific surface area was 875 m^/g, and the particle 
diameter was an average of 0.6 /xm. 
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(2) Production of hair cream of the present invention 

A dispersion (80'C) produced by uniformLy dispersing 
0.1 part of the silver zeolite Y produced above in (1) in 76.9 
parts of water were added to a uniform molten material (80»C) 
comprised of 5 parts of cetyl alcohol, 10 parts of liquid 
.paraffin, 3 parts of polyoxyethylene (EO = 5 mol) cetyl ether, 2 
parts of monoglyceride stearate, aiid 3 parts of lanolin fatty 
acid isopropyl ester, and emulsified, cooled to 30«C, and the 
hair cream of the present invention was produced. 

(3) The effect (performance) of the hair cream of the present 
invention produced above in (2) was evaluated by the test method 
described above. 

The results indicate that the coefficient of friction tested 
by the combing method was 0.144, and the results obtained were 
very good. 

18 volunteers out of 20 claimed that the texture after the 
tactile test was good, 17 volunteers out of 20 claimed that the 
antidandruff performance was good, and 18 volunteers out of 20 
claimed that the anti-itching performance was good. 

Furthermore, the antibacterial effect of the hair cream was 
100% in terms of the germ killing ratio. 

pomnarative Example 1 

The silver zeolite Y used in Application Example 1 (3) was 
not used, and 77 parts of water were used, and the test was 
performed as in Application Example 1, and a comparison (control) 
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hair cream was produced. The coefficient of friction of the hair 
of the comparison produced was 0.233 and combing performance was 
poor. Furthermore, only 2 volunteers out' of 20 claimed that the 
texture was improved after the tactile test, and 1 volunteer out 
of 20 claimed that the antidandruff effect was good, and 2 
volunteer out of 20 claimed that the anti-itching properties were 
.good. The antibacterial effect of the hair cream produced was 
0% in terms of the germ kill ratio. 

comparative Example 2 

Instead of the silver zeolite Y of the present invention, 
the zeolite raw material zeolite Y used in Application Example 1 
(1) was used, and the test was performed as in Application 
Example 1 (3), and a comparison hair cream was produced. 

The coefficient of friction of the hair of the comparison 
produced was 0.200 and combing effect was poor. Furthermore, 
only 8 volunteers out of 20 claimed that the texture was improved 
after the sensory test, and 5 volunteers out of 20 claimed that 
the antidandruff effect was good, and 6 volunteers out of 20 
claimed that the anti-itching properties were good. The 
antibacterial effect of the hair cream produced was 0% in terms 
of the germ kill ratio. 
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Applicati on Example 2 

(1) Production of a copper zeolite Y used in the present 
invention 

Instead of 1/lOM silver nitrate solution, 1 L of 1/20M 
.copper sulfate solution was produced, ion exchange was carried 
out as in Application Example 1 (1), and a fine particulate 
copper feolite Y was produced. The copper content in the dried 
product of the copper zeolite Y produced was 8.70%, the specific 
surface area was 903 m'/g, and the average particle diameter was 
1,6 fim. 

(2) Hair creeun of the present invention and the performance of 
the product 

Instead of the silver zeolite Y described above, said copper 
zeolite Y was used, and a test was performed as in Application 
Example 1 (2) , and a hair cream of the present invention was 
produced. The coefficient of friction of the hair treated with 
the hair cream produced was 0.160, and combing was very good. 
Furthermore, 19 volunteers out of 20 claimed that the texture 
after the sensory test was good, 18 volunteers out of 20 claimed 
that the antidandruff performance was good, and 18 volunteers out 
of 20 claimed that the anti-itching performance was good. 
Furthermore, the antibacterial effect of the hair cream was 98% 
in terms of the germ kill ratio. 
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Ap plicatio n Rxample 3 

(1) Production of zinc zeolite Y used in the present invention 

Instead of 1/lOM silver nitrate solution, 1 L of 2M zinc 
chloride was used, ion exchange was carried out as in Application 
Example 1 (1), and a fine particulate zinc zeolite Y was 
produced. The zinc content in the dried product of the zinc 
zeolite Y produced was 10.9%, the specific surface area was 846 
mVg/ and the average particle diameter was 0.6 m- 

(2) Production of a hair cream of the present invention and the 
performance of the product 

instead of silver zeolite Y, said zinc zeolite Y was used, 
and a test was performed as in Application Example 1 (2), and a 
hair cream of the present invention was produced. 

The coefficient of friction of the hair treated with the 
hair cream produced was 0.161, and combing performance was very 
good. 18 volunteers out of 20 claimed that the texture after the 
tactile test was good, 19 volunteers out of 20 claimed that the 
antidandruff performance was good, and 18 volunteers out of 20 
claimed that the anti-itching performance was good. 
Furthermore, the antibacterial effect of the hair cream was 100% 
in terms of the germ kill ratio. 
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i^ppii ration Example 4 

1 part of copper zeolite Y produced in Application Example 2 
(1), 75 parts of water, 15 parts of polyoxyethylene (EO = 3 mol) 
lau^l ether, 2 parts of sodium dodecylsulf ate, and 7 parts of 
coconut oil fatty acid diethanolamide were mixed under stirring, 
^nd a hair shampoo of the present invention was produced. 

The coefficient of friction of Lhe hair treated with the 
hair cream produced was 0.182, and combing performance was very 
good. 18 volunteers out of 20 claimed that the texture after the 
tactile test was good, 19 volunteers out of 20 claimed that the 
antidandruff performance was good, and 18 volunteers out of 20 
claimed that the anti-itching performance was good. Furthermore, 
the antibacterial effect of the hair cream was 100% in terms of 
the germ kill ratio. 

rmnparat.ivp- Example 3 

The above-mentioned copper zeolite Y was omitted and 
76 parts of water were used, the test was performed as in 
Application Example 4, and a comparison (control) hair shampoo 
was produced. The coefficient of friction of the hair of the 
comparison hair shampoo was 0.243 and combing performance was 
poor. Furthermore, only 3 volxinteers out of 20 claimed that the 
texture was improved after the tactile test, and 1 volunteer out 
of 20 claimed that the antidandruff effect was good, and 2 
volunteers out of 20 claimed that the anti-itching properties 
were good. The antibacterial effect of the hair cream produced 
was 0% in terms of the germ kill ratio. 
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Anplication Example 5. 

(1) Production of a zinc zeolite Y used in the present invention 

Instead of zeolite Y, zeolite X (the composition was 
0.99NajOAl203.2 . 55SiO2XH2O) (the particle diameter is 1.6 nm, the 
-specific surface area is 838 mVg) was used, and ion exchange was 
carried out as in Application Example 3 (1) , and a fine 
particulate copper zeolite X was produced. The zinc content in 
the dried product of the zinc zeolite X produced was 0.82%, the 
specific surface area was 826 n^/g, and the average particle 
diameter was 1. 6 paa, 

(2) Hair rinse of the present invention and performance of the 
product 

5 parts of zinc zeolite X produced above in (1), 71 parts of 
water, 1 part of stearyltrimethylammonium chloride, 1 part of 
liquid paraffin, 0.5 parts of lanolin fatty acid isopropyl ester, 
2 parts of cetyl alcohol, 1 part of polyoxyethylene (EO = 5 mol) 
oleyl ether, 0.5 part of stearic acid monoglyceride, and 8 parts 
of glycerol were mixed with stirring, and a hair rinse of the 
present invention was produced. The coefficient of friction of 
the hair treated with the hair rinse produced was 0.129, and 
combing performance was very good. Furthermore, 20 volunteers 
out of 20 claimed that the texture after the tactile test was 
good, 19 volunteers out of 20 claimed that the antidandruff 
performance was good, and 18 volunteers out of 20 claimed that 
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the anti-itching performance was good. Furthermore, the 
antibacterial effect of the hair cream was 100% in terms of the 
germ kill ratio. 

rmnparative Example 4 

The zinc zeolite X produced in Application Example 5 (1) was 
omitted, and 76 parts of water were used, and the test was 
performed as in Application Example 5 (2) , and a comparison 
(control) hair rinse was produced. The coefficient of friction of 
the hair of the comparison produced was 0.171 and combing 
performance was poor. Furthermore, only 8 volunteers out of 20 
claimed that the texture was improved after the tactile test, and 
4 volunteers out of 20 claimed that the antidandruff effect was 
good, and 2 volunteers out of 20 claimed that the anti-itching 
properties was good. The antibacterial effect of the hair cream 
produced was 40% in terms of the germ kill ratio. 



Applicatj nn Example 6 

(1) Production of silver zeolite A used in the present invention 

Instead of the zeolite Y used in Application Example 1 (1), 
zeolite A (the composition was 0.94Na2OAl2O3.1.92SiO2XH2O) (the 
particle diameter is 1.1 fim, the specific surface area is 
664 mVg)was used, and ion exchange was performed as in 
Application Example 1 (1), and a fine particulate silver zeolite 
A was produced. The zinc content in the dried product of the 
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silver zeolite A produced was 2.39», the specific surface area 
was 629 »Vg, «nd the average particle diameter was 1.1 MB- 

(2) Hair lotion of the present invention and the performance of 
the product 

. 0 1 part of silver zeolite A produced above in (1), 43.4 
parts of water, 50 parts of ethyl alcohol, 0.5 part of L-menth. , 
5 parts 5f glycerol, and 1 part of perfume were mixed with 
stirring, and a hair lotion of the present invention was 

""""^e' coefficient of friction of the hair treated with the 
hair lotion produced was 0.188, and combing performance was very 
good. Furthermore, 18 volunteers out of 20 claimed that the 
texture after the tactile test was good, 19 volunteers out of 20 
claimed that the antidandruff performance was good, and 18 
volunteers out of 20 claimed that the anti-itching performance 
was good. 

pntnoari lT ' "ft T;v'"»"''e 5 

The silver zeolite A produced in Application Example « (1) 
was omitted, and 43.5 parts of water were used, the test was 
performed as in Application Example 6 (2), and a comparison 
(control) hair lotion was produced. The coefficient of friction 
of the hair Of the comparison hair lotion was 0.221 and combing 
performance was poor. Furthermore, only 2 volunteers out of 20 
Claimed that the texture was improved after the tactile test, and 
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1 volunteer out of 20 claimed that the antidandruf f effect was 
good, and 1 volunteer out of 20 claimed that the anti-itching 
properties was good. 

ap plicat ^"" T:xample 7 

The mixing ratio of the silver zeolite Y produced in 
application Example 1 (2) was changed to the ratios shown in 
Table I below, and performance of hair creams produced were 
examined. The results obtained are shown in Table I. As is 
clear from the test results of Table I, the mixing ratio of 
silver zeolite Y of 0.001-50 wt% of the weight of the composition 
(total weight of the formulation components) is suitable, aiid 
0.1-20 wt% is further desirable. 

Table I 
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Key: 1 Mixing ratio (%) 4.. , /5.x 

^ 2 Antibacterial test (germ kill "tio) (%) 

3 combing performance (coefficient of friction) 

4 Tactile test 

5 Texture 

6 Antidandruff effect 

7 Anti-itching effect 

8 People 

'10 r"^^Se SS/c^iS'Sas produced, .and treatment of 

the hair with the product was impossible. 

11 * Number of people -Answered "good" among 20 volunteers. 



